Some animals have the remarkable capacity to acclimate across generations to projected 22 future climate change [1] [2] [3] [4] ; however, the underlying molecular processes are unknown. We 23 sequenced and assembled de novo transcriptomes of adult tropical reef fish exposed 24 developmentally or transgenerationally to projected future ocean temperatures and 25 correlated the resulting expression profiles with acclimated metabolic traits from the 26 same fish. We identified 69 contigs representing 53 key genes involved in thermal 27 acclimation of aerobic capacity. Metabolic genes were among the most upregulated 28 transgenerationally suggesting shifts in energy production for maintaining performance at Overall, we found a similar suite of differentially expressed genes among developmental 34 and transgenerational treatments. Heat shock protein genes were surprisingly 35 unresponsive, indicating that short-term heat stress responses may not be a good 36 indicator of long-term acclimation capacity. Our results are the first to reveal the 37 molecular processes that may enable marine fishes to adjust to a future warmer 38 environment over multiple generations.
39
Over the next century, rising ocean temperatures due to climate change will pose a serious 40 threat to the survival of many aquatic species. To persist, populations will either need to 41 shift their geographic distributions 5 or adapt through genetic evolution or phenotypic 42 plasticity [6] [7] [8] . Of particular concern for marine species, is that rising temperatures will reduce the capacity for oxygen supply and delivery 9, 10 led to a reduction in aerobic scope (Fig. 1b) . However, when both parents and offspring 64 were exposed to elevated temperatures, complete restoration of aerobic scope was 65 achieved (Fig. 1b) The second major group of genes (Fig. 2b) is comprised of 12 contigs, all of which had 114 expression that was negatively correlated to standardised RMR. RMR was lower in fish 115 exposed transgenerationally to +3.0 °C compared with controls ( Supplementary Fig. 1 While the first two groups in the heatmap (Fig. 2a, Fig. 2b The heatmap indicates that many contigs had higher differential expression in 138 transgenerational compared with developmental treatments (Fig. 2) Correspondence and request for material should be addressed to P.L.M and T.Ra.
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